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Foreword
This special volume of Theoretical Computer Science is a collection of papers se-
lected among those presented at the First International Conference on Computers and
Games (CG ’98) held at the Electrotechnical Laboratory (ETL), in Tsukuba, Japan,
on November 11{12, 1998. The authors of the papers provisionally selected for inclu-
sion in this issue were requested to revise their conference contribution so as to make
them suitable for publication in the Section Mathematical Games of TCS. The newly-
submitted versions have been subjected to the usual refereeing procedure (three referees
per paper, see the end of this foreword). The nal result is a collection of eleven papers
which provide excellent insight into the current state of the relation between computers
and games. The papers deal with new theoretical developments, mathematical games,
neural networks, solutions of long-standing problems, and techniques on modelling the
opponent’s plans. A short introduction of the accepted papers follows below.
The rst two papers are in the domain of mathematical games. A.S. Fraenkel and
D. Zusman analyse an extension of Wytho ’s game and provide a polynomial-time
strategy. In A new heap game, they deal with k heaps of tokens (k>3) and observe that
the Sprague{Grundy function g of a game provides a strategy for the sum of several
games. The second contribution: Innite cyclic impartial games by A.S. Fraenkel and
O. Rahat, investigates the family of locally path-bounded digraphs, which is a class
of innite digraphs. The authors show that it is relatively easy to compute an optimal
strategy for a combinatorial game on this particular class of graphs. Whenever possible,
they achieve a win in a nite number of moves.
In Extended thermography for multiple kos in go, W.L. Spight explores the concept
thermography, which determines the mean value and the temperature of a combinatorial
game. So far, thermography has been generalized to include positions containing a
single ko. In the paper the notion is further extended, namely to include positions with
multiple kos.
The next two contributions discuss the idea of modelling the opponent’s plans. In
Applying adversarial planning techniques to Go, S. Wilmott, J. Richardson, A. Bundy,
and J. Levine model the goals of the players and their strategies to achieve these
goals. They describe how adversial hierarchical-task network planning can provide a
framework for goal-directed game playing. The authors provide experimental evidence
for their framework. In Strategies anticipating a dierence in search depth using
opponent-model search, X. Gao, H. Iida, J.W.H.M. Uiterwijk, and H.J. van den Herik
present a generalization of OM search, called (D,d)-OM search. It is shown that a
dierence in search depth can be exploited by deliberately choosing a suboptimal move
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in order to gain a greater advantage than when playing the optimal move. Experiments
in the Othello domain conrm the eectiveness of the strategy proposed.
D.F. Beal and M.C. Smith use neural networks to determine whether sensible values
for Shogi can be obtained in the same manner as for western chess pieces. In Temporal
dierence learning applied to game playing and the results of application to shogi, the
authors arrive at values that perform well in matches against programs with handcrafted
values. It is remarkable to note that Shogi experts are traditionally reluctant to assign
values to the pieces.
In A solution to the GHI Problem for best-rst search, D.M. Breuker, H.J. van
den Herik, J.W.H.M. Uiterwijk, and L.V. Allis deal with the well-known graph{history-
interaction (GHI) problem. They introduce the notion of twin nodes, which makes it
possible to distinguish nodes according to their history. Experimental results in the
domain of computer chess conrm the claim that the GHI problem has been solved
for best-rst search.
Sokoban can be considered as a single-agent game and as such it deserves our
attention. In Sokoban: improving the search with relevance cuts, A. Junghanns and
J. Schaeer propose using the inuence of a move as a measure of relevance. They
distinguish between local (relevant) moves and non-local (not relevant) moves, with
respect to the sequence of moves leading to the current state. A new pruning technique
is introduced using the m previous moves to decide whether a move is relevant in the
current context; if not, the move must be cut o.
The last three papers attempt to relate a theoretical model of game-tree search
with practical applications. The main elds of experimentation are computer chess
and bridge. In Multi-cut -pruning in game-tree search, Y. Bjornsson and T.A.
Marsland examine the benets of investing additional search eort at cut-nodes by
expanding other move alternatives as well. A strong correlation between the number
of promising move alternatives at cut-nodes and an emerging new principal variation
is observed. W. Pijls and A. de Bruin elaborate on the concept of solution trees. In
Game tree algorithms and solution trees, they show that any algorithm actually con-
structs a superposition of a max and a min solution tree. They relate the concept to
alpha-beta, SSS, and MT-SSS, and explain how the concept slowly ltered down to
practical algorithms. Finally, in A theoretical and empirical investigation of search
in imperfect information games, I. Frank and D. Basin investigate the best defence
model of an imperfect information game. Here, theory and practice collide with one
another. The remaining question is whether the results arrived at are of any practical
use to a world-champion-calibre Bridge program. Future research should have the last
say.
This volume would not have been possible without the expert assistance of the
following persons in refereeing the submissions: A. Bargteil, J. Baxter, E. Berlekamp,
A. de Bruin, M. Campbell, K. Chen, C. Donninger, R. Feldmann, A.S. Fraenkel, J.
Furnkranz, R. Gasser, M.L. Ginsberg, F. Gobet, D. Hartmann, R.M. Hyatt, T. Kaneko,
R.E. Korf, Y. Kotani, B. Levinson, U. Lorenz, S. Markovitch, T.A. Marsland, H.
Matsubara, M. Muller, K. Nakamura, D. Nau, M. Newborn, C. Postho, M. Tajima,
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T. Takizawa, J.W.H.M. Uiterwijk, J. van Voorhis, A.N. Walker, J. Wiles, and A.J. van
Zanten.
We would like to thank the referees for the time spent and their constructive com-
ments. We are grateful to Maurice Nivat for the opportunity to edit this special volume.
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